Supporting materials and methods
manufacturer's protocol. siRNA oligonucleotides, including targeting HULC (or SPHK1 and E2F1) and a non-specific scrambled control, miR-107 (or anti-miR-107), and a miRNA control were synthesized by RiboBio (Guangzhou, China). The siRNA duplexes sequences are all listed in Supporting Table 4 .
Tumor xenograft in mice and hemoglobin content analysis
Four-week-old male BALB/c athymic nude mice (Experiment Animal Center of Peking, China) (each group, n=6) were subcutaneously injected with 4 × 10 5 HepG2 (or Huh7) cells transfected with pcDNA3.1 and si-control (named NC), or pcDNA3.1-HULC and si-control, or pcDNA3.1-HULC and si-SPHK1-1, respectively. The growth of solid tumors after 5 days from the injected cells was monitored every five days for up to 30 days. The animals were sacrificed to remove tumors for analysis. The tumors were measured and calculated with the formula (L × W 2 ) × 0.5. Hemoglobin concentration was determined using the method described previously [1] . The use of mice was approved by the Animal Care and Use Committee of Nankai University.
Immunohistochemistry
Immunohistochemical staining of samples were performed as previously reported [2] .
The HCC tissue and normal liver tissue microarrays (NO. 03C03) were obtained from the Xi'an Aomei Biotechnology Co., Ltd. (Xi'an, China). These microarrays were composed of 143 HCC tissues, 5 paratumor liver tissues (supporting Table 2 ). The primary antibody of rabbit anti-SPHK1 (Proteintech Group, USA) or anti-E2F1 (Proteintech Group, USA) was 
